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We, B.M.G. Motorcycles Limited, a 
Company organised under the laws of Great 
Britain of, 352 High Road, Bfard, Essex, do 
hereby declare the invention^ for which we 
5 pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement : — 

This invention relates to operating mechan- 
ic ism for the valves of internal combustion en- 
gines and particularly to mechanism for effect- 
ing fully desniodromic valve operation. 

According to this invention mechanism for 
desmodromicaHy operating the valves of an 
internal combustion engine comprises for each 
valve a rocker, means positively to move the 
rocker in two opposite directions, the rodcer 
when moved in one direcdon, operating the 
valve to open it, and means for dosing the 
valve pivoted to move about an axis concaa- 
tric with that of the mcker and operatively 
connected thereto so that when the rodfoM* is 
moved in the opposite direcdon the valve wiH 
be returned to its closed position, the o^p&ea- 
tjve connection being piovided by spring 
means. 

Preferably the operating connection is pro- 
vided by a torsion member connected at one 
end to the closing means and at its other end 
30 to the rocker. 

In one embodiment of the invention tiie 
rocker comprises a hollow spindle mounted 
for roddng movement about its axis and with- 
in which die torsion member is mounted, the 
torsion member preferably being adjustably 
connected to the rodcer although it cotdd if 
desired be connected direcdy thereto. The 
means for dosing the valve con^piise an arm 
having a forked end for engagement witSt the 
40 valve stem or a collar ihereon. 

The hollow spindle carries an arm at one 
end to operate tiie valve and at its other end 
a second arm dm>ugh which rocking motion 
is imparted to the todcer to operate the valve. 
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Preferably rocking motion is imparted to 
the rocker by a redprocating rod which is 
arranged to be redprocated by a double cam 
follower pivotally secured to the rod and itSE^ 
arranged for pivotal movement so as to oo^ 
operate with two cams. 

The invention is described below with 
reference to t!he accompanying drawing in 
which: — 

Figure 1 is an devation of a rodcer and 
operating means therefor, the fulcrum- for the 
rocker being omitted; 

Figure 2 is a section along the line A — A 
of Figure 1; 

Figure 3 is a fragmentary view showing the 
attachment of the rocker to a redprocating 
lod by which it is operated, and 

Figure 4 is an elevation of the redprocating 
rod showing a modified manner of attaching 
it to the rodser and rendering it adjustable. 

Referring to Figures 1 to 3 of the drawing, 
mechanism for desmodromicaHy imerating, Le. 
positively opening and dosing the valves of 
an internal ccxmbustion engine comprises for 
cadi valve a rocker having two arms 1 and 2, 
the arm 1 being formed for engagement with 
the head 3 of the valve stem 4 of a mushroom 
valve 5, which is of conventional type, in order 
to open the valve. 

As can be seen from Figure 2, the two arms 
1 and 2 are formed at opposite ends of a 
hollow spindle 6 which is mounted for iV3Ck?- 
ing movement in bearings not shown. 

Pivotal movement of the rocker is by 
means of a xeciprocsiting rod 7 to one end of 
whidi is pivotally connected at 8 a yoke piece 
in the form of an inverted L " shaped arm 
9, the liimb 10 of vMA has aliustably 
secured thereto, by means of lock nuts 11, a 
threaded stud 12 which is secured to the outer 
end of the second arm 2 of the rocker. For this 
purpose the arm 2 is fomed with a boss 13 
in which is a screw threaded bore for the 
stud 12. 
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Concentrically mounted within the bore 14 
of the hollow spindle 6 is a torsion member 
in the form of a bar 15 by which means for 
dosing the valve oompxising a return ann 15 
5 is carded, the arm 16 having a forked end 17 
(see Figure 2) which engages with a collar 18 
on the valve stem and by means of which the 
return or dosing movement of the valve 
against its seating (not shown) is obtained. The 
10 torsion bar 15 is formed with axially displaced 
shoulders 19 and 20 to locate collars 21 
mounted on the outer ends of the bar 15 and 
by means of whic& the latter is freely mounted 
in the bore 14 so as to permit of reladve angu- 
15 lar displacement therebetween. 

The torsion tar 15 is adjustably secured at 
one end of the spindle 6 by means 22 whidi 
permit the angular separation between the arm 
1 and the return arm 1*6 to be adjusted. 
20 The means 22 comprise a first block 23 
which is attached to the end of the spindle 6 
for example by wdding and has a central hole 
24 through which the end of the torsion bar 
projects, and a second block 25 to whidi the 
25 projecting end of the torsion bar 15 is keyed 
where it is held by a nut 26. Adjustment is 
obtained by providing co-opemting holes 
arranged drcumferentially in the respective 
blocks 23 and 25 for example twenty holes in 
30 the block 23 and eighteen in the block 25 so 
as to give a vernier type adjustment. The two 
blocks, when adjusted, ate fixed togedier by 
a predsion groimd steel pin not shown, which 
is passed tihrough the two holes which are in 
35 registry with each other as indicated at 27. 

It wiU be appredated that by making the 
angular separation between the forked return 
aim 1.6 and the arm 1 adjustable, it is pos- 
sible to arrange satisfactory operation of the 
40 valve without any accurate machining being 
necessary. It also provide means whereby the 
valve may be kept dosed under tension with- 
out putting^ any undue strains on any part of 
the operating mechanism since any strain 
^ there may be is accommodated by the torsion 
bar. Ftuthermore of coarse by making the 
torsion bar adjustable any play which may 
develop with wear or as a consequence of re- 
grinding of the valves can readily be taken-up. 
50 As shown in Figure 1 the rod 7 is arranged 
to be reciprocated by a double cam follower 
28 which is pivotaliy attached to the lower 
end of the rod 7 by a pivot pin 29 and' is it- 
self arranged to pivot about a pivot pin 3D 
55 fast for example with the engine casing, not 
rfiown. The double cam follower comprises 
two cam follower membexs 31 and 32 which 
att arranged to co-ppera«e with cams 33 and 
34 respectively, mounted on a shaft 35. 
60 In die embodiment shown the cam follower 
members 31 and 32 are formed sepanatdy and 
secured mgedier by rivets or welding, but tWs 
construcdon is not essential and the two cam 
follower members may be formed as an in- 
65 tegral whole. The operation of the cams 33 



and 34 and double cam follower 28 to bring 
about reciprocation of the rod 7 will readily 
be imderstood from the drawing. Thus in the 
position shown in Figure 1 the rod 7 whidi 
in the present embodiment is arranged ver- 70 
dcally, is raised to its highest point by lihe 
cam 33 in co-operation with the cam follower 
member 31 so that the rocker is rocked to 
cause depression of its arm 1 and hence of 
the valve stem 4 to open die valve 5. As the 75 
cam 33 is rotated in an anti-clockwise direc- 
tion sunultaneous rotation of the cam 34 causes 
the cam follower 28 to pivot about the pin 
30 in a clockwise direcdon causing downward 
movement of the rod 7 so as to cause rocking 80 
movement of the rocker to bring about raising 
of the valve 5tem 4 through the forked arm 16 
in contact with the underside collar 18 thereon 
to close the valve. 

Referring to Figure 4 a modified way of 85 
attaching the redprocating rod 7 to the arm 2 
of the rocker is shown. As before the arm 2 
is provided with a boss 13 in which is a screw 
threaded bore for the smd 12^ bur this is not 
adjustably secured to the limb 10 of the yoke 90 
9 being permanently secured thereto by a 
single nut 36 and also if desired by wdding. 
The yoke piece is provided with a second 
limb 37 having a slotted aperture 3^ and 
formed on its upper surface with a part 95 
spherical seating 39 for a semi-spherical socket 
member 40, the aperture being re-bated at 
its lov/er end to sccommodate movement of a 
shaft 41 which extends therethrough and is 
fast with the socket member 40 at its upper 100 
end. 

As shown the lower end of the stud 12 is 
fcttmed with an extension 42 in the form of 
a stud having a part spherical lower end 43 
for engagement in a part ^herical socket or 105 
cup 44 formed in the sodoet member 40. The 
shaft 41 is formed with a nut 45 and its lower 
portion is provided with an extmial screw 
thread 46 to engage ia an internally screw 
dueaded couph'ng member 47 into tte lower no 
end of whidi the upper emi of the redprocat- 
ing body 7, which has an external screw 
threaded portion is screwed and fixed for ex:- 
ample by a pin 48 and also by brazing if 
desired. The lower end of the redprocating 115 
rod 7 is also externally screw threaded for 
engagement in an internally screw threaded 
coupling member 49 in which it is secured in 
a similar manner to the upper end of the rod 
to the coupling member 47, the coupling 120 
member 49 being fast with the pivot 29 by 
which the redprocating rod is attached to the 
double cam follower 2B. 

It will be appredated that the extension 42 
in conjuncdcn widi the socket member 40 125 
form a double ball and socket type joint which 
ensures that ^e upward thni^ of the re- 
dprocating rod are transferred directly to the 
rodcer than through the yoke piece 9 as in the 
arrangement described in coimection widi 130 
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Figure 3, and which it has been found it very 
higii speeds tends to flex. 

During assembly it will be appreciated that 
ihe shaft 41 is passed into the slotted aper- 
5 cure 3® to seat die socket member 40 where- 
after lihe stud 12 is screwed through the 
socket in die boss 13 until the extension 42 
engages in the cup 44 of the socket member 
which is thus held in position on its seating 
10 by the extension. The rocker is adjusted by 
screwing the shaft 41 into the coupling mem- 
ber 47 to the appropriate extent where it is 
then locked by a locking nut 50. 
WHAT WE CLAIM IS : — 
15 1. Mechanism for desmodromically operat- 
ing the. valves of an internal combustion en- 
gine comprising for each valve a tocker, means 
positively to move lihe rocker in two opposite 
directions, the rocker when moved in one 
20 direction, operating the valve to open it, and 
means for dosing the valve pivoted to move 
about an axis concentric with that of the 
rocker and operaiively connected thereto so 
that when the rocker is moved in the opiK>- 
25 site direction the valve will be returned to its 
closed position, the operative connection being 
provided by spring means. 

2. Mechanism as claimed in daim 1 m 
which the operative connection is provided by 

30 a torsion member connected at one end to die 
dosing means and at its oCher end to the 

rock^-. . 

3. Mechanism as daimed m claim 2 m 
which the rodcer comprises a hollow spindle 

35 moxmted for rocking movement about its axis 
and within wMdi the torsion member is 
mounted. 

4. Mechanism as daimed in daim 3 m 
which the means for dosing the valve com- 

40 prises an arm having a forked end for engage- 
ment with the valve stem or a coUar thereon. 

5. Mechanism as daimed in daim 3 or 4 in 
wiMch the hollow spindle carries an arm at 
one end to operate the valve and at its other 

45 end a second arm through which roddng 
motion is imparted to the rocker to opemte 
the valve. 



6. Mechanism as daimed in any of daims 
2 to 5 in which the torsion member is adjust- 
ably secured to the rocker. 

7. Mechanism as daimed in any of the pre- 
ceding daims in which die rocker is operated 
by a redprocating rod. 

8. Medianism as claimed in daim 7 m 
Which the rocker is adjustably connected to the 
redprocating rod. 

9. Mechanism as claimed in daim 7 m 
which the length of the redjiocattng rod is 
adjustable so as t!o effect adjustment of the 
rodoer. 

10. Medianism as daimed in daim 7, 8 or 
9 in which the rodcer is secured to the re- 
dprocatiag rod by means induding a double 
brail and socket type joint. 

11. Medianism as clahned in any of the 
daims 7 to 10 in wMch the connection be- 
tween the rodcer and the redprocating rod 
comprises a yoke piece having two limbs to 
one of which the rocker is secured, the other 
being provided widi a part spherical seating 
for a part spherical socket member operativdy 
secured to the redproaiting rod and whidi is 
hdd on its seating by a smd extending from 
the first mentioned limb, the free end of the 
stud bdng part spherical to engage in a soctet 
or cup formed in the sockset member. 

12. Mechanism as daimed in any of dainEB 
7 to 10 in whidh the redprocating rod is 
arran^d to be redprocated by two cams and 
a double ram follower pivdally secured t30 
the opposite end of the rod and itself 
arranged for pivotal movement. 

13. Mechanism- for effectmg desmodromic 
operation of the valves of an internal comibus- 
tion engine substantially as herein described 
With reference to Figures 1 to 3 or 4 of the 
accompanying drawing. 
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For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
24 SoutharaptcMi Bimdings, 
Clmncery Lane> London, W.C.2. 
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COMPLETE SPECIFICATION 

This drawing Is a reproduction of 
the Original on a reduced scale 
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